A Cross-sectional Study on Work-related Musculoskeletal Disorders and Associated Risk Factors Among Hospital Health Cares  by Mirmohammadi, Seyedtaghi et al.
2351-9789 © 2015 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of AHFE Conference
doi: 10.1016/j.promfg.2015.07.468 
 Procedia Manufacturing  3 ( 2015 )  4528 – 4534 
Available online at www.sciencedirect.com 
ScienceDirect
6th International Conference on Applied Human Factors and Ergonomics (AHFE 2015) and the 
Affiliated Conferences, AHFE 2015
A cross-sectional study on work-related musculoskeletal disorders 
and associated risk factors among hospital health cares
Seyedtaghi Mirmohammadia,*, Jamshid Yazdanib, Syavash Etemadinejadc,
Hanyeh Asgarinejadd
aDepartment of Occupational Health, Health Sciences Research Center, School of Health, Mazandaran University of Medical Sciences, Sari, Iran
bDepartment Epidemiology & Biostatistics, Faculty of Health, Mazandaran University of Medical Sciences, Mazandaran, Sari, Iran
cDepartment of Occupational Health, Faculty of Health, Mazandaran University of Medical Sciences, Mazandaran, Sari, Iran
dHealth Sciences Research Center, School of Health, Mazandaran University of Medical Sciences, Sari, Iran
Abstract
Work-related musculoskeletal disorders (WMSDs) is common compliant of staff and workers in the different workplaces. There 
is a lake of data related to which position making a disorder and how hospital staffs respond to injury or of what postures making 
WMSDs. The objective of this research was to assess the severity and prevalence of WMSDs among hospital health care staffs, 
and determination of human factors risk factors. The subjects of the current study were health care staffs and nurses (n=110) in a 
public hospital. Ten body regions were evaluated in the workplaces for human factors assessment using Nordic Musculoskeletal 
Questionnaire (NMQ). Quick Exposure Check tool was used to evaluate the working postures to determine the WMSDs risk and 
action level for prevention. The results from NMQ and the evaluation of postures illustrated that, there was a significant 
relationship between occurrence of back pain and neck pain and workgroups (P value less than 0.005). No significant correlation 
was seen for other body regions between groups of subjects. The QEC tool assessment showed that there is a high risk for 
WMSDs among health care staffs who carrying or transferring/relocating the patients (L=4) and there is a medium action level 
for nurses who working in standing position for long time (L=3). A significant difference was observed for sex of subjects, it 
revealed that the female nurses are in higher risk compare to male nurses. Patients handling/transferring and relocating are a high 
risk task for subjects with regards to prevalence of WMSDs, especially for female nurses and health care staffs. Ergonomics 
design as prevention intervention is necessary for studied positions. Further study needed to determine effectiveness of 
ergonomics interventions after designing.
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1. Introduction
Work-related musculoskeletal disorders have been recognized to be associated with various occupational risk 
factors, as well as work position, posture, physical force, vibration and movement [1,2,3] psychosocial stressors 
[4,5,6] and individual issues [7]. Another parameters such as intensity (or magnitude), repetitiveness and duration 
can be evaluates for determination of level of exposed physical workload, one of main common musculoskeletal 
disorder among hospital health care staffs and nurses is low back pain [14,15,16].  Based on scientific reports there 
is a significant correlation of WMSDs can be attributed to occurrence that arise during patient transferring activities. 
These duties have been recognized to be a significant source of hospital staffs musculoskeletal disorders which are 
exposed to transferring, dress changing, injection postures and handling of patients before and after surgeries [14, 
17, 18, 19, 20]. Disorders in the lower limbs region might be as significant as disorders in the upper limbs regions, 
but there is limited research to support disorder as a symptom, related risk factors and broad evidence that has been 
recognized as well-defined lower WMSD risk factors [10]. The strong correlation between the incidence of WMSD 
and the working conditions is well known, particularly the physical risk factors associated with jobs. Psychosocial 
factors, stress and work strengthening seem to be parameters that increasingly contribute to the beginning of those 
disorders [11,12]. With regard to the above descriptions, working at hospitals for nurse or health care staffs is a main 
risk factor with regards to predisposition to WMSDs. Therefore, the nature of the working in the hospital is related to 
care of patients such as transferring, moving and injection and cleaning in the wards causes musculoskeletal 
disorders mainly in back, shoulder, arm, wrist, and the neck. The aims of the current study were determination of 
work-related musculoskeletal disorders (WMSDs) among nurses, health care staffs and trainees’ student and 
WMSDs prevalence in body regions of participants (neck, shoulder/arm, wrist/hand, upper back, lower back, knees 
and ankles/feet), also preference classification of different sections of working group based on obtained results. The 
main objective of the current study is an ergonomics assessment of hospital health care staffs exposure to risk factors 
for the development of work-related chronic musculoskeletal disorders (repetitive strain injuries). 
2. Methodology
2.1. Hospital health care staffs
Nurses and health care staffs carry out physically duties that expose them to health risk factors for 
musculoskeletal disorders related on soft tissue, injuries. The subjects work at different and hazardous position in the 
workplaces such as; repetitive motions, heavy handling, movement or transferring of patients and awkward postures. 
2.2. Risk factors assessment
2.2.1. QEC (Quick Exposure Check) method
The quick exposure checklist (QEC) quickly assesses the exposure to risks for work-related musculoskeletal 
disorders (WMSDs). 1,2 This method uses a checklist/score sheet that is completed by both the user and the worker. 
QEC is based on the practitioners’ needs and research on major WMSD risk factors. About 150 practitioners have 
tested QEC and modified and validated it using both simulated and real tasks. QEC has a high level of sensitivity 
and usability and largely acceptable inter- and intra-observer reliability. 1,2 Field studies confirm that QEC is 
applicable for a wide range of tasks. With a short training period and some practice, assessment can normally be 
completed quickly for each task. QEC gives an evaluation of a workplace and of equipment design, which facilitates 
redesign. QEC helps to prevent many kinds of WMSDs from developing and educates users about WMSD risks in
their workplaces.
The exposure level E in Table 6.1 is calculated as a percentage rate between the actual total exposure score X and 
the maximum possible total Xmax. For manual handling tasks, XmaxMH= 176; for other tasks, Xmax= 162.
E (%) = X/Xmax x 100% (1)
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Note: while the QEC does not include a method to combine all the scores into an overall ‘risk score’, action 
levels based on the ‘total QEC score’ have been suggested:
If manual handling is required by the worker: Sum of all scores: Action suggested
Less than 70: Acceptable, 70 – 88: Investigate further, 89 – 123: Investigate further and change soon and greater 
than 123: Investigate and change immediately.
2.2.2. The Nordic Musculoskeletal Questionnaire (NMQ)
The Nordic Musculoskeletal Questionnaire (NMQ) was developed from a project funded by the Nordic Council 
of Ministers. 1 The aim was to develop and test a standardized questionnaire methodology allowing comparison of 
low back, neck, shoulder and general complaints for use in epidemiological studies. The tool was not developed for 
clinical diagnosis.
The NMQ can be used as a questionnaire or as a structured interview. However, significantly higher frequencies 
of musculoskeletal problems were reported when the questionnaire was administered as part of a focused study on 
musculoskeletal issues and work factors than when administered as part of a periodic general health 
examination. 2 Section 1: a general questionnaire of 40 forced-choice items identifying areas of the body causing 
musculoskeletal problems. Completion is aided by a body map to indicate nine symptom sites being neck, shoulders, 
upper back, elbows, low back, wrist/hands, hips/thighs, knees and ankles/feet. Respondents are asked if they have 
had any musculoskeletal trouble in the last 12 months and last 7 days which have prevented normal activity. Section 
2: additional questions relating to the neck, the shoulders and the lower back further detail relevant issues. Twenty-
five forced-choice questions elicit any accidents affecting each area, functional impact at home and work (change of 
job or duties), duration of the problem, assessment by health professional and musculoskeletal problems in the last 7 
days. The questionnaires data were entered using SPSS V.20 for statistical analysis. Prevalence of WMSDs for each 
body region was determined for the hospital nurses and health care staffs, also the results obtained from NMQ 
checklists was tested with QEC assessment results to find possible relationships. Descriptive statistics were carried 
out for all subjects to assess exposure risks and demographic information. The association between WMSDs factors 
and background parameters was analyzed using the chi-square test.
3. Results 
3.1. Demographic and individual finding
Table 1 shows the descriptive individual health parameters evaluation for studied hospital healthcare staffs and 
nurses.
Table 1. Individual descriptive statistical analysis for studied cases.
N Minimum Maximum Mean Std. Deviation
AGE
Female 
73 22.00 50.00 36.2055 7.52027
BMI 73 16.16 36.05 26.3235 4.33993
Height 73 142.00 190.00 164.8767 10.27530
Weight 73 42.00 110.00 71.7123 14.28211
AGE
Male 
37 23.00 49.00 33.0000 8.18196
BMI 37 17.58 34.93 25.6938 4.22534
Height 37 150.00 185.00 163.7297 7.99183
Weight 37 45.00 100.00 69.0405 13.35123
The descriptive analysis results showed that 66.4% female and 33.6% man participated in the study as subjects 
(n= 110), they divided in three groups, nurse (n-61), health care staff (n= 30) and trainees students (n= 19). The 
subjects worked at different wards of a big public hospital (such as NICU, ICU & G Surgery, Emergency, MRI & 
SONO & Radiology, Internal Surgery, Kidney, Psychosurgery, Women, Hematology, Orthopedic and Medical 
Laboratory. Based on Table 2 the current study results showed that the WMSDs can effect on nurses, health care 
staffs and trainees’ as a disease risk factor student in the hospital and it caused the working out absence percentage 
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and tend to high rate of prevalence. The working out absence percentage was high in knees region of all groups of 
participants and it might be depend to working whole shift in a standing position in the hospital ward or they had 
less time to break. Based on result of the statistical analysis of the present study by chi-square, there was a
significant relationship between the subject’s body mass index (BMI) and prevalence of work-related 
musculoskeletal disorders (P<0.005), it might be related to body weight of studied subjects. 
Table 2. Prevalence of WMSDs problem for body region on last year with absence (%).
Body region
Frequency Percent Valid Percent
Cumulative 
Percent
Neck 3 2.7 2.7 99.1
Shoulder 1 0.9 0.9 100.0
Elbow 1 0.9 0.9 100.0
Wrist/Hand 2 1.8 1.8 100.0
Upper Back 2 1.8 1.8 100.0
Lower Back 7 6.4 6.4 100.0
Hips/Buttock 1 0.9 0.9 100.0
Knees 27 24.5 24.5 100.0
Table 3. Statistical relationship between WMSDs problems and sex of subjects.
Neck Condition on last year
No Yes Total
Sex of Subjects Female     Count
% within Sex of Subjects
47
64.4%
26
35.6%
73
100%
Male   Count
%within Sex of Subjects
32
86.5%
5
13.5%
37
100%
Total Count
%within Sex of Subjects
79
71.8%
31
28.2%
110
100%
Tables 3 show a significant correlation was seen between sex of subjects and neck pain problems’ of nurses, 
health care staffs and trainees’ student of different, as well. This correlation was seen in female employees (P<0.05). 
Table 4. The result of neck pain problem correlation and sex of subjects.
Body region
Value df Asymp. Sig. (2-sided)
Exact Sig. (2-
sided)
Pearson Chi-Square 5.927a 1 .015 .024
Continuity Correctionb 4.885 1 .027
Likelihood Ratio 6.447 1 .011 .015
Fisher's Exact Test .015
Linear-by-Linear Association 5.873c 1 .015 .024
N of Valid Cases 110
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 10.43.
b. Computed only for a 2x2 table
c. The standardized statistic is -2.423.
Table 4 illustrated that the sex of subjects is an important and significant factor to appear of neck pain problem 
among female nurses, health care staffs and trainees’ student; it seems that the prevalence of neck pain in the 
working time depends on morphology and physiology of female assessed employees. A strong significant 
correlation was seen between the sex of three groups of subjects and low back pain in last year and last week 
(P<0.05), also it showed a positive relationship for work out absence in last year. Furthermore, Tables 5, 6 and 7 
shows a strong correlation between knees and ankles/feet problem in last year and last week work experience for 
nurses, health care staffs and trainees’ students. 
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Table 5. The result of low back problem correlation and sex of subjects.
Body region
Value df Asymp. Sig. (2-sided)
Exact Sig. (2-
sided)
Pearson Chi-Square 10.114a 1 .001 .002
Continuity Correctionb 8.801 1 .003
Likelihood Ratio 11.097 1 .001 .001
Fisher's Exact Test .001
Linear-by-Linear Association 10.022c 1 .002 .002
N of Valid Cases 110
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 12.45.
b. Computed only for a 2x2 table
c. The standardized statistic is -3.166.
These results indicated that, working at the above mentioned workstation causes musculoskeletal disorders in the 
neck, low back, knees and ankles/feet regions. Regarding to the prevalence of the disorders in other regions of the 
body and workgroups no significant relevance was observed.
Table 6. The result of knees problem correlation and sex of subjects.
Body region
Value df Asymp. Sig. (2-sided)
Exact Sig. (2-
sided)
Pearson Chi-Square 5.679a 1 .017 .019
Continuity Correctionb 4.616 1 .032
Likelihood Ratio 6.283 1 .012 .019
Fisher's Exact Test .019
Linear-by-Linear Association 5.627c 1 .018 .019
N of Valid Cases 110
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 9.08.
b. Computed only for a 2x2 table
c. The standardized statistic is -2.372.
Table 7. The result of ankles/feet problem correlation and sex of subjects.
Body region
Value df Asymp. Sig. (2-sided)
Exact Sig. (2-
sided)
Pearson Chi-Square 14.739a 1 .000 .000
Continuity Correctionb 12.896 1 .000
Likelihood Ratio 21.833 1 .000 .000
Fisher's Exact Test .000
Linear-by-Linear Association 14.605c 1 .000 .000
N of Valid Cases 110
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 7.74.
b. Computed only for a 2x2 table
c. The standardized statistic is -3.822.
3.2. QEC tool
In accordance with the QEC exposure scores which obtained in this study, the results shows that in the current 
study all health care and nursing tasks have very high and high levels of exposure for the neck (99%) region, 
especially when performing patients transferring and injections. The average exposure scores are high for the 
shoulder/arm body region, and the exposure levels are especially very high when patients moving, changing the 
bandage and injections. Performing patients transferring showed very high and high level category based on QEC 
scores for low back body region (31.3%). It means that there is a need for changing the posture and these high levels 
of exposure should be reduced. Based on QEC assessment there was a signification relationship among hospital 
working duties and occurrence of WMSDs risk factor in neck, low back, shoulder and wrist hand body regions of 
studied cases. Moreover, findings indicates that all health care staffs and nurses indicated high exposure levels for 
the neck, low back, shoulder and wrist hand. No significant relationship was seen between subjects working 
performance and risk factor in knee, elbow and leg body regions with regards to QEC assessment.  
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4. Discussion
This study shows that working in the hospital can cause most musculoskeletal disorders among nurses and health 
care staffs. Lifting and transferring of patients were strongly associated with pain in neck, low back and knees’ of 
subjects in the past 12 months and last week. Comparison of this finding with those of other surveys in 
musculoskeletal epidemiology is difficult. Most of them do not evaluate whole body region, a standardized case 
description is rarely used despite being recommended. 13 Based on the present study results, patient handling 
(transfers and repositioning) increased the prevalence of WMSDs of the neck, low back and knees. This finding was 
consistent with a cross-sectional analysis of the similar studies which carried out in other countries. 14,15,16,17,18,19
Differences between the health care tasks in different hospitals in terms of WMSDs risk are difficult to evaluation 
because the nature of work and health care staffs’ morphology is different. This study shows there is a need for 
providing lifting device and using during the transfer of a patient for prevention purpose. Based on the other studies, 
the motivation of health care staffs to make use of lifting devices was strongly associated with decreasing of 
WMSDs prevalence percentage during the transfer and repositioning of a patient. 20 This finding illustrate that it 
demand to make a planning or managing for encourage of nurses to use ergonomics lifting devices when required by
making sure that enough lifting devices are obtainable in amount to patients on the ward. 21,22 The current study 
finding is comparable to another research was carried out by Pompeii et al. 2009 reported that among health hospital 
care staffs (n=876) who worked on transfers and repositioning section, one third of them showed WMSDs in past 
one year of their work history. 23 The finding of present survey is consistent with same study result was conducted 
by Mehrparvar, et al. 2011 among nurses and health care staffs in the general hospital. They reported that 21.7% of 
assessed subjects by Nordic Musculoskeletal Questionnaire (NMQ) showed disorders on different body region in 
last 12 months, neck, shoulder, low back and hand are the main body region that appeared symptoms of WMSDs 
problem and there was a significant correlation between work experience and WMSDs problem. 24 Other studies 
results are compatible with the current study finding, they stated that, based on the obtained results all of nurses who 
worked in a private hospital are exposed to work-related musculoskeletal disorders and this job is a high WMSDs 
risk task and it need to more attention for prevention or controlling of the disorders before happening. 18,19
5. Conclusion
There were three major findings to consider from these data. The first major finding was that about the problem 
in neck and low back in the body regions of nurses and health care staffs. The second major finding was a clear 
association between neck pain and low back pain and sex of subjects and the third one is the QEC ergonomic 
assessment tool is suitable to evaluate for hospital working duties/tasks for health care staffs and nurses. These 
results illustrated that female nurses and health care staffs are more tendency to involve and occurrence of WMSDs 
compare to male staffs. This study demonstrated that encouraging and providing of ergonomics lifting devices for 
transfers and repositioning are more effective to control or prevention of WMSDs among nurses and health care 
staffs. A periodic educational program as well as back school practice can play a main role in prevention and 
reducing the musculoskeletal disorders resulted.
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